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PROJECT OVERVIEW AND BACKGROUND 

Purpose: 
To evaluate the Long Island Sterilization facility’s compliance with the ethylene oxide Short 
Term Guideline Concentration (SGC) of 18 µg./m3 as well as the newly-adopted Annual 
Guideline Concentration (AGC) of 0.0002 µg./m3. 

Background: 
Long Island Sterilization, located at 175 Wireless Avenue in Happauge, Suffolk County, NY, is a 
sterilizer of surgical equipment.  The means of sterilization employed is ethylene oxide 
sterilization.  The facility has been operating under a Air State Facility Permit (Permit ID 1-
4734-00743/00006), which was last issued by New York State Department of Environmental 
Conservation (NYSDEC) on April 16, 2008 with no termination date.  This situation changed 
when NYSDEC implemented a maximum lifetime of ten (10) years for State Facility permits. 

In accordance with Title 6 of the New York Codes, Rules, and Regulations (6 NYCRR) 212-
1.1(a), Long Island Sterilization must demonstrate compliance with Part 212 requirements upon 
issuance of a new or modified permit or registration for process emission sources/points at the 
facility. Title 6 NYCRR 212-2.2 Table 2 lists the mass emission limit in pounds per year for high 
toxicity air contaminants (HTAC) and specifies a mass emission limit for ethylene oxide of 25 
pounds per year. The annual potential (uncontrolled) emissions of ethylene oxide are estimated 
to be 35,100 pounds per year, as shown in the memo from Randi Walker at NYSDEC dated 
November 6, 2020, and as described in the “Emission Inventory” section below. Therefore, air 



quality dispersion modeling is required to demonstrate compliance with the SGC and AGC. To 
that end, air dispersion modeling for Part 212 compliance will be performed using the USEPA 
AERMOD model Version 21112. This protocol was developed to document the inputs and 
assumptions that will be used in the AERMOD model and to satisfy NYSDEC’s requirement for 
submittal of a modeling protocol prior to performing refined air dispersion modeling. 

Site Description: 
The site is located at 175 Wireless Boulevard, Happauge, NY, in Suffolk County.  The site 
location is depicted on a topographical map, which is included as Attachment 1. Additionally, 
the location is included on a FEMA Flood Map, which is included as Attachment 2. 

Property Boundaries: 
Long Island Sterilization is located in an industrial area.  Its property lines along the length of the 
building are 20 feet from the building.  The closest property line is 89 feet from the stack.    
Aside from trees or landscaping, there are no physical boundaries such as fencing. 

SOURCE DESCRIPTION AND AIR POLLUTANTS 

Stack Parameters: 
As described above, source operations with the potential to emit ethylene oxide consist of 
sterilization chamber emissions and aeration room emissions. A scrubber, an oxidizer, and an 
adsorption bed control both sources of emissions. The exhaust is routed to a single stack that 
discharges from the roof of the building. The facility Site Plan, Attachment 3, shows the location 
of the stack on the building.  The Elevation Plan, Attachment 4, shows the stack elevation.  The 
24-foot high stack is situated atop a 26-foot tall building, yielding an effective stack height of 50 
feet.  Below, please see the stack and discharge specifics: 
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Applicable Regulatory Requirements: 
40CFR263 Subpart O – Ethylene Oxide Emission Standards for Sterilization Facilities 

As a user of greater than ten tons ethylene oxide  per year, control efficiency for the sterilization 
room must be greater than 99% and the outlet concentration from the aeration room must be 
below 1 part per million.  In addition to the existing scrubber and oxidizer control devices, an 
adsorption bed was added as a control from the aeration room in order to achieve this 
requirement for the aeration room. 



6NYCRR212 – Process Operations – Mass Emission Limit 

Per 6 NYCRR 212-2.2 Table 2, ethylene oxide is considered a high toxicity air contaminant 
(HTAC) and is listed with a mass emission limit of 25 pounds per year. 

Attainment Status: 
Happauge, NY is located in Suffolk County, which is designated as a serious non-attainment area 
for ozone. 

Emissions Inventory  
The pollutant of concern is ethylene oxide.  Please see process description and ethylene oxide 
usages, 2015 – 2020 below. 

Process and Control Description: 
A load consisting of twelve (12) pallets of equipment for sterilization are placed in a 
sterilization room.  Ethylene oxide (75 lb. maximum, 72 lb. normal) is fed into the room.  
The excess ethylene oxide is evacuated through a wet scrubber and then to an oxidizer. 

The pallets are then moved to an aeration room, where any residual ethylene oxide is then 
evacuated through a Safe Cell unit and then to the oxidizer, prior to discharging to the 
atmosphere. 

Long Island Sterilization can process nine loads per week, 52 weeks per year. 

From the most recent stack tests, demonstrated removal efficiencies are: 

• From the sterilization chambers through the scrubber to the oxidizer = 99.68%.
• From the aeration room through the Safe Cell and then oxidizer = 95.67%.

Ethylene Oxide Usages: 
Ethylene oxide usages for the facility for the five-year period 2015 - 2020 were reviewed.  
They were: 

• 2015 – 19,200 pounds
• 2016 – 21,600 pounds
• 2017 – 21,600 pounds
• 2018 – 21,600 pounds
• 2019 – 21,600 pounds
• 2020 – 19,853 pounds

With the addition of an adsorption unit between the aeration room and oxidizer, the 
following emissions are calculated: 



Sterilization Room Emissions: 

Annual 

75 lbs ethylene oxide/cycle x 9 cycles/week x 52 weeks/year = 35,100 lbs ethylene 
oxide/yr (emission rate potential, no control) 

35,100 lbs ethylene oxide /yr x (1- 0.9968) = 112.32 lbs ethylene oxide/yr (after scrubber 
control)  

112.32 lbs ethylene oxide/yr x (1 – 0.9567) = 4.86 lbs ethylene oxide/yr (after oxidizer 
control) 

Hourly 

75 lbs ethylene oxide/cycle = 75 lbs ethylene oxide /hr (no washes included) 

75 lbs ethylene oxide/hr x (1-0.9968) = 0.24 lbs ethylene oxide/hr (after scrubber control) 

0.24 lbs ethylene oxide/hr x (1 – 0.9567) = 0.010 lbs ethylene oxide/hr (after oxidizer 
control) 

Aeration Room Emissions: 

Hourly 

0.003 lbs ethylene oxide/hr x (1-0.9567) = 0.000130 lbs ethylene oxide/hr 

Facility-Wide Emissions: 

Annual  

4.86 lbs ethylene oxide/yr 

Hourly 

0.010 lbs ethylene oxide/hr + 0.000130 lbs ethylene oxide/hr = 0.010 lbs ethylene 
oxide/hr 

An hourly emission rate of 0.010 pounds of ethylene oxide per year will be used in the 
model.  

Additionally, please note other emission units at the facility include one natural gas-fired 
boiler; however, the boiler does not contribute to the potential ethylene oxide emissions 
and therefore detailed emissions are not included in this protocol.  



Air Dispersion Modeling Methodology 
Proposed Model: 
Initially, Vision used the conservative U.S. EPA AERSCREEN model to evaluate compliance 
with the SGC/AGC;  however, it was unable to demonstrate compliance with the AGC.  As a 
result, the model will be run using the refined U.S. EPA AERMOD model, Version 21112.  

Building Downwash and Good Engineering Practice Stack Height Analysis: 
USEPA provides specific guidance for calculating Good Engineering Practice (GEP) stack height 
and for evaluating whether building downwash will occur (USEPA, 2003). GEP stack height is 
defined by USEPA as the height of the structure plus 1.5 times the lesser of the structure height or 
projected width. If the stack height for a source is less than the height identified using GEP 
guidelines, based on the dimensions of nearby buildings, then the potential for building downwash 
to occur exists and is to be considered in the modeling analysis. 

The effective stack height of the Long Island Sterilization stack in this analysis is 50 feet. The 
building height is 26 feet and the projected width of the building is approximately 275 feet. Based 
on these dimensions, 1.5 x 26 = 39 feet and therefore, the stack height is greater than the GEP 
stack height. As described in the NYSDEC guidance document DAR-10, “there can be some 
building downwash even for stacks above formula GEP height.” Therefore, the model will be run 
with building downwash and without building downwash to present the results of both. 

The USEPA Building Profile Input Program, PRIME version (BPIP-PRIME) will be incorporated 
into the AERMOD model. 

The formula to determine what buildings are located within the “zone of influence” of the Long 
Island Sterilization stack is 5 x L. As described above, L=26 and therefore 5L = 130 feet. A small 
portion of the building directly to the west of Long Island Sterilization is within 130 feet of the 
stack. In order to be conservative, this building will be incorporated into the model.  

Land Use Classification: 
Long Island Sterilization is located in an industrial area of Hauppauge, NY.  As described in 
Section 7.2.1.1.c of the EPA Modeling Guidelines, determining whether an area is rural or urban 
by population density should be used cautiously in industrial areas where the population density 
may be low but the area is likely to be sufficiently built up so that the urban land use criteria 
would be satisfied.  This guideline also specifies a population of 2,000,000 for use of urban. 
Therefore, per the EPA Modeling Guidelines, the rural dispersion parameters will be used for 
this model.   

Meteorological Data: 
The analysis will be conducted using the latest five consecutive years of meteorological data 
(2016-2020). Surface data and upper air data will be obtained from Islip MacArthur Airport 
located approximately 11 miles southeast of the facility. These meteorological data provide hour-



by-hour wind speeds and directions, stability states, and temperature inversion elevations over 
the last 5 years.  
NYSDEC will provide the necessary pre-processed, AERMOD-ready data to be used in the 
analysis. 

Receptor Network: 
The modeling analysis will utilize a set of nested Cartesian grids of receptors with a spacing of 
70 meters for the first 1000 meters, 100 meters for the 1,000 – 2,000 meter distance, and 250 
meters for the 2,000 – 5,000 meter distance from the site.  

The current version of AERMAP will be used to calculate the receptor elevations and 
appropriate hill height values. Ten-meter resolution National Elevation Dataset (NED) data will 
be used in the analysis.  Additionally, the following sensitive receptors have been identified 
within 2,000 meters of the stack and discrete receptors will be placed at these locations:  

• Lawrence Public School – 40 Commerce Drive, Hauppauge, NY 11788
• Building Blocks Pre-School – 29 Pinewood Drive, Commack, NY 11725
• Childtime of Hauppauge – 157 Adams Ave, Hauppauge, NY 11788
• North Elementary School – 50 W White Street, Brentwood, NY 11717
• Wood Park Primary School – 15 New Hwy, Commack, NY 11725

Terrain Features Surrounding Land Use: 
The topographical map of the area, Appendix 1, shows a relatively flat terrain.  The AERMAP 
Model, will be incorporated to account for local terrain variations.  AERMAP will extend 
approximately three miles from the site in all directions. 

Pollutant Averaging Periods: 
The pollutant of concern is ethylene oxide. AERMOD will be run to evaluate the predicted one-
hour and annual concentrations of ethylene oxide based on the proposed hourly emissions as 
described in the “Emissions Inventory” section above.   

Background Concentrations: 

Ethylene oxide is not a criteria pollutant with an applicable national ambient air quality standard 
(NAAQS), and therefore, background concentration of this pollutant is not available and will not 
be incorporated into the results of the model. It is anticipated that background concentrations of 
ethylene oxide should be negligible based on the nature of the pollutant and surrounding area.  

Modeling Results and Report: 
Modeling will commence upon approval of this protocol.  The results of the modeling analysis 
will be submitted to NYSDEC and will provide a comparison of the maximum predicted 
concentrations to the NYSDEC SGCs and AGCs. Electronic copies of AERMOD input and 



output files, BPIP input and output files, AERMAP input and output files, NED files, and 
meteorological data files will be submitted in a way specified by NYSDEC. 

Other Considerations:  
Section 7 of the NYSDEC DAR-10 guidance document includes a modeling protocol checklist 
with a list of suggested topics/items to be included in the modeling protocol. The following 
topics/items are not applicable to the facility as the facility is not considered a major source and 
is not a PSD facility:  

• Preliminary Impact Analysis
• NAAQS/PSD Increment Analysis
• Preconstruction monitoring
• Significant impact area, additional impact analysis, and Class I area impact analysis
• Environmental Justice issues
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FIGURE 1 - USGS Site Location Map
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USGS The National Map: Orthoimagery. Data refreshed April, 2019.
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